Doc2 enhances Ca2+-dependent exocytosis from PC12 cells.
We previously isolated a new protein having two C2-like domains which interacted with Ca2+ and phospholipid and named Doc2 (Double C2). Because Doc2 was abundantly expressed in brain where it was highly concentrated on the synaptic vesicle fraction, we have examined here whether Doc2 is involved in Ca2+-dependent exocytosis from cultured PC12 cells. For this purpose, we took advantage of the growth hormone (GH) co-expression assay system of PC12 cells in which GH is stored in dense core vesicles and released in response to high K+ in an extracellular Ca2+-dependent manner. Northern and Western blot analyses indicated that Doc2 is present in PC12 cells. Overexpression of hemagglutinin-tagged Doc2 stimulated the Ca2+-dependent, high K+-induced release of co-expressed GH without affecting the basal release. In the PC12 cells transfected with a plasmid with the coding sequence of Doc2 in the antisense orientation, the high K+-induced release of co-expressed GH was inversely inhibited. The Doc2 mutant expressing an N-terminal fragment or a C-terminal fragment containing two C2-like domains inhibited the high K+-induced release of co-expressed GH. These results indicate that Doc2 enhances Ca2+-dependent exocytosis of dense core vesicles from PC12 cells.